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Boundary Manipulation for Cel-Shading by Using Laplacian Editing
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2.1 Tweakable Light and Shade for Cartoon An-
imation
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2.2 Locally Controllable Stylized Shading
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3.2 Laplacian Editing
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4.1 Simple Filling
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4.2 Offset Diffusion
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4.4 Diffusion with Intensity Gradient
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4.6 Triangle Interpolation

00000000 Laplacian Editing 00000000
g0O00oC00o0oOoOoOoOoOooOoOooOoUpDUoUooooLoo
goo0ooOo0oQoOoOoOoOoOoOoUoDOUopDOoUODOooLoo
000000000000 00C0000O0OO Delaunay
o00o0o0oo0U0ooooUoOooooUooooooooo
000 Triangle Interpolation 0000 O00OO0O0O0ODOO
00000 130000000 0ooooogouoo 200
ooooooOopoOoUOO tooob0 4dt00000O0OOO
goooo0o0oQoOooOoOopoOoOoDOUODOUODbOODO
000000000000 0000O0 Laplacian Editing
gooooOooOoOoOoOooOoOoOoOoOoObDOUODOODoO
gooooO0opoQoOoOoOoOopoOoOoDUOUObDOUODbOODO
0000000000000 0 Delaunay OO OOO0O
gooooOopoOoOoOoOoOopoOoOoDOUObDOUODbDOoDoO
o00o0ooo0opooooUoOopDooUooooooooo
god0oo0o0oOoOo0oOoOo0oOOooDUOULUUOULoooLoo
O (vo,v1,v2) 00000000 (v,vf,v4) 000000
4000000000000 000OO0 fODUOOODO
0000000000000 00000000 /o000
00000000000000 /00000 150000
oo0ooooooooooooo

f(v]) = So(vi) (14)



opooooboooo
IPSJ SIG Technical Report

0 14 Triangle Interpolation 000 0000000000000
000000000000 mUooUooo0omWooooo
00o00oo0oo0oomooo

0 15 Triangle Interpolation 00000000000 OCCOCOCOO
0ooo

O1(p) = Oo(p) + f'(p) (15)

oooooooooooboooooooboboo L,o,50
oobodooboooboodon 1400000000000
oobooooooooooooooooooooooon
ooooob20000000000000000000
ooboooooooooooooooooooooooo
cbooooooboooooboooooobooooooo
ooooooooodoon 150000

5. DOOO0obOgooboo

0000 Laplacian Editing0 00000000000
O000oo0o0o0ooo0o0oooooooooooooo
o0o0o000O00000000000000O0O0OoooO
O000o0oo00O0ooboU0Ooooooooooooo
00000 10000Simple FillingODOOOOOOOO

01 00o0o0o0o0000000000000D0AO0

oo 00o0ooooo
Simple Filling ooo
Offset Diffuse ooooooo
Intensity Diffuse ooooooo
with Intensity Gradient gooooooo
Triangle Interpolation oooooo

cOoocoOoocbooocbooocbooboboobooooooao
cooooooooocoobooOoOoooOoocOoobooooo
cooooooooocooboooOoooOobocOoobooooo
coooboooooooobooooooOobocOoobooooo
oobooooooooobOoooOooooOoboooooon
cooooooooocoobooooooOoboooobooooo
cooooooooocooobooooooboboooobooooo

2016 Information Processing Society of Japan

Vol.2016-CG-162 No.2
2016/2/8

016 00000000000 O0OO0OSimple FillingdOOoOO
0 0 O Triangle InterpolationO

0000000000 000000D00000D0DO00
00000000000 0000D0DO0000DDOOO0
00000000000000 Simple FillingOOOOO
00000000000 0000D0D00000DDOO0
00000000000 0000D0DO0000ODOOO0
00000000000 00000D0D0000000O0

000000000000 0000D0DO00000D0D0
000000 20000000000000000000
00000000000 0000D0DO0000DDOOO0
00000000000 0000D0DD00000DOOO0
00000000000 0000D0DO0000DDOOO0
00D0D000000CPU DO Intel®Core™i7-5820KOGPU

02 00000000

oo 0000 [ms]
Simple Filling 82
Offset Diffuse 4233
Intensity Diffuse 4756
with Intensity Gradient 4541
Triangle Interpolation 42

O NVIDIA®GeForce GTX750Ti0000000O0OOODO
000000000 Laplacian Editing 00000000
OO Simple Filling O Triangle Interpolation O 10 — 20fps
goooo0o0oOoOoOoOoOooOoOooDUoUDUoUopoooLoo
ooooopooooo

Triangle Interpolation 0 0000000000 DOOOO
0000000000000 O000000OoSimple Filling
0000000000 DOODiffusion Curves 10O OO0
gooooOooOoOoOoOoOopoOoOopDOUODOUODOoODO
0 O Triangle Interpolation 0000000000 ODOOO
god00oo0o0oO0O0o0oO0Oo0oOoOooDUOULUOUoooLoo
O0OoCOCoOoOoooooDoOoOoDOOOO0OO0O0OO0OdDiffusion
CuwvesUOO0O0ODOOOOOOOOOOOOOOOOOO
gd00oo0o0oOoOoOoOoOooOoOooUoUoUoUoooooo
god00oo0o0oOoOoOoOoOooOoUooUOUOoUOUOoOoooo
O00d0o0oooU0ooooUoOoDoooUooooooooo
O0000oooU0oooooUoOooooUOUoooD 16
00000000 Simple FillingOOOOOODOOOOO
ooooog



gogoooooood
IPSJ SIG Technical Report

6. U000

00000 0O Deferred Shading 0 Todo OO OO0 OO
O000OD000D00O0DDO Laplacian Editinge0 00000
goboobooboooboobuoobooobboon
0 O Laplacian Editing 000000000 OOOOOO
goboobooboobobooboobooobboon
gobsiodboobooobooobooobobooboon
gobooboobooboboobooboobboob
gobooboobbooboobuoobooobboob
gobooboobbooboobuooboboobboon
gobooboobbooboobooboobboob
gobooboboobooboboooobdg

gogoo

[1] Todo, H., Anjyo, K., Baxter, W. and Igarashi, T.: Lo-
cally Controllable Stylized Shading, ACM Transactions
on Graphics - Proceedings of ACM SIGGRAPH 2007,
Vol. 26, No. 3, p. Article No.17 (2007).

[2] Deering, M., Winner, S., Schediwy, B., Duffy, C. and
Hunt, N.: The Triangle Processor and Normal Vector
Shader, ACM SIGGRAPH Computer Graphics, Vol. 22,
No. 4, pp. 21-30 (1988).

[3] Sorkine, O., Lipman, D., Alexa, M., Réssl, C. and
Samarin, H.-P.: Laplacian Surface Editing, Furograph-
ics/ACM SIGGRAPH symposium on Geometry process-
ing, pp. 175-184 (2004).

[4] Anjyo, K., Wemler, S. and Baxter, W.: Tweakable Light
and Shade for Cartoon Animation, Proceedings of the 4th
international symposium on Non-photorealistic anima-
tion and rendering, pp. 133-139 (2006).

[6] Orzan, A., Bousseau, A., Winnemoller, H., Barla, P.,
Thollot, J. and Salesin, D.: Diffusion Curves: A Vector
Representation for Smooth-Shaded Images, Communica-
tions of the ACM, Vol. 56, No. 7, pp. 101-108 (2013).

[6] Lee, D. T. and Schachter, B. J.: Two algorithms for con-
structing a Delaunay triangulation, International Journal
of Computer & Information Sciences, Vol. 9, No. 3, pp.
219-242 (1980).

2016 Information Processing Society of Japan

Vol.2016-CG-162 No.2
2016/2/8



